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with older individuals' healthcare utilization
and self-reported health status: a longitudinal
analysis from Singapore
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Abstract

Background: The COVID-19 pandemic has challenged the capacity of healthcare systems around the world and can
potentially compromise healthcare utilization and health outcomes among non-COVID-19 patients.

Objectives: To examine the associations of the COVID-19 pandemic with healthcare utilization, out-of-pocket medi-
cal costs, and perceived health among middle-aged and older individuals in Singapore.

Method: Utilizing data collected from a monthly panel survey, a difference-in-differences approach was used to
characterize monthly changes of healthcare use and spending and estimate the probability of being diagnosed with
a chronic condition and self-reported health status before and during the COVID-19 outbreak in 2020.

Subjects: Data were analyzed from 7569 nationally representative individuals from 2019 January and 2020
December.

Measures: Healthcare utilization and healthcare spending by medical service categories as well as self-reported
health status.

Results: Between January and April 2020 (the first peak period of COVID-19 in Singapore), doctor visits decreased by
30%, and out-of-pocket medical spending decreased by 23%, mostly driven by reductions in inpatient and outpatient
care. As a result, the probability of any diagnosis of chronic conditions decreased by 19% in April 2020. The decreased
healthcare utilization and spending recovered after lifting the national lockdown in June, 2020 and remained similar
to the pre-pandemic level through the rest of 2020.

Conclusions: Middle-aged and older Singaporeans’healthcare utilization and the diagnosis of chronic conditions
substantially decreased during the first peak period of the COVID-19 outbreak. Further studies to track the longer-
term health effect of the pandemic among non-COVID-19 patients are warranted.
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Introduction
The novel coronavirus disease (COVID-19) has dis-
rupted healthcare systems around the world. It is a direct
: health threat not only to patients who are infected but
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2 School of Economics, Singapore Management University, 90 Stamford also to those who are not, due to strained healthcare
Road, Singapore 178903, Singapore capacity and fear of the infection. Many non-COVID-19
Full list of author information is available at the end of the article patients delayed or cancelled necessary healthcare [1] As
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a result, healthcare utilization significantly dropped glob-
ally, e.g., by 38% in severe heart attack patients treated in
nine major hospitals in the U.S. [2], and 64% in pediatric
emergency department (ED) visits in Germany [3].
Reduced or delayed healthcare utilization during the
pandemic can have detrimental health consequences. For
instance, patients may suffer from delayed routine care,
diagnoses, and elective procedures, while halting clini-
cal trials could have long-term negative effects on medi-
cal research [4, 5]. In particular, restrained healthcare
services can affect older adults with chronic conditions
more severely [6, 7]. When older adults express fear and
anxiety because of the pandemic, they are encouraged to
self-isolate for an extended period of time [8]. This could
significantly generate serious health consequences via
decreases in healthcare utilization and spending. Few
studies have demonstrated how healthcare utilization,
out-of-pocket medical spending, and health outcomes
change during the COVID-19 pandemic, primarily
because of the lack of high-quality individual-level longi-
tudinal data [9]. We fill this gap in the literature by using
nationally representative individual-level monthly panel
data from the Singapore Life Panel (SLP), collecting rich
information, such as healthcare utilization, healthcare
spending, and health outcomes, from Singaporeans aged
56-76 and their spouses. We specifically examine the
extent to which these outcomes of interest evolved before
and during the pandemic among older individuals where
an efficient national single-payer healthcare system along
with a mandatory health savings account is operated [10].
Singapore reported the first COVID-19 case in the
early period of the pandemic on January 23, 2020. By
mid-April, the number of confirmed cases exploded due
to contagion in high-density dormitories of low-wage
migrant workers. In the early stage of the pandemic, the
government started to provide subsidized treatments
and medications to patients with respiratory symptoms
via “public health preparedness clinics” Concerned with
the spike in confirmed cases, the Singapore government
imposed a set of nationwide partial lockdown policies,
called the circuit breaker (CB), from April 7 to June 1.
People could still take public transport and leave their
homes, but social gatherings were prohibited. While
“essential” services (e.g., urgent healthcare, transporta-
tion, groceries) were still allowed to operate, workers
in “non-essential” services were required to work from
home and all schools remained closed. In addition, the
government temporarily allowed patients to use the
medical savings account balance (called Medisave) to
pay for telemedicine services (e.g., online consultations
and chronic disease management). Previously, the medi-
cal savings account balance was designed to pay for rela-
tively severe conditions. When the lockdown measures
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were lifted in early June, the number of COVID-19 cases
decreased substantially and has become fewer than 10
cases a day by the last quarter of 2020. For example, in
December 2020, there were only 13 monthly cases con-
firmed, and the same trend continued in early 2021.

In this study, we investigate changes in healthcare utili-
zation, out-of-pocket medical costs, and perceived health
outcome among older Singaporeans before and during
the COVID-19 outbreak, using the nationally representa-
tive, high-frequency panel data.

Study data and methods

Since July 2015, the SLP has surveyed nationally rep-
resentative cohorts of Singapore residents currently
aged 56-76 and their spouses on a monthly basis. Sur-
vey participants were randomly sampled by the Sin-
gapore Department of Statistics based on probability
proportional to the population size [11]. Around 8000
individuals participated in the survey with little attrition
over the last 6years. Between January 2019 and Decem-
ber 2020, the attrition rate was 6%. We believe that the
SLP is an ideal dataset when studying the association of
COVID-19 with healthcare utilization and self-reported
health. The SLP tracks individuals’ healthcare utilization,
healthcare spending, and self-reported health status as
well as other individual and household characteristics on
a monthly basis before and during the pandemic. Addi-
tionally, survey participation has not been interrupted by
COVID-19 because the SLP is an internet-based survey.
For respondents who do not have access to the Internet
or have difficulty in doing the online survey, the SLP con-
ducted telephone interviews. We used the SLP data cov-
ering up to December 2020.

The Andersen model of healthcare use has guided our
approach to selecting variables and comprehending our
findings [12]. As the model posits (Fig. 1), forgone health-
care (health behavior) can be the function of COVID-19
(environment) and population characteristics (e.g., age
[predisposing], income [enabling], chronic conditions
[need]), which all may affect health outcomes (perceived
health status).

We measured healthcare utilization and healthcare
spending as follows. First, we constructed a binary indi-
cator of whether an individual met a medical doctor each
month. Second, we created a dummy variable by assign-
ing “1” if a respondent has been told by a doctor that he
or she has any health conditions, such as hypertension,
diabetes, cancer, heart problems, stroke, arthritis, or
psychiatric problems, and “0” if the respondent has not
been diagnosed with any. Third, we constructed total
healthcare spending by summing up six medical ser-
vice categories: 1) inpatient care including hospital and
nursing home care; 2) outpatient care including visits to
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Fig. 1 Conceptual Framework Based on Anderson Behavioral Model of Health Services Use

doctors, traditional Chinese physicians, physiotherapists,
and psychologists, eye care and dental service fees, and
laboratory tests; 3) prescription drugs; 4) other drugs and
medical products (e.g., Chinese medicine, wheelchairs);
5) health insurance premiums; and 6) hiring home nurs-
ing services. All monetary units are expressed in 2019
Singapore dollars (S$).

We measured perceived health status through a sin-
gle question on self-reported health status. Respondents
were asked to rate their health status on a 5-point scale
of “excellent,” “very good,” “good,” “fair, or “poor” [13]
We constructed a dummy variable by assigning “1” if a
respondent’s self-reported health status is “good,” “very
good,” or “excellent,” and “0” if otherwise.

Analytic approach

We used a difference-in-differences (DID) method by
comparing monthly changes to estimate the associations
of the COVID-19 outbreak with individuals’ healthcare
use and spending, and perceived health status between
2020 and 2019 (“two seasons” hereafter). Specifically, we
estimated Eq. (1):

January 2020 to December 2020, and “0” otherwise. A; denotes
individual fixed effects. X; , includes age, age squared, marital
status, and household size. f; s are the parameters of inter-
est, which may capture associations between COVID-19 and
dependent variables in each month compared to those in
January. For statistical inference, we calculated standard
errors clustered at the individual level to adjust for serial
correlations of dependent variables within individuals.

To show the association between the COVID-19 pan-
demic and our outcomes of interest, we compare monthly
trends of these outcomes between 2019 and 2020. Statis-
tical analysis was conducted using STATA/MP 16 (Stata-
Corp, College Station, Texas, USA).

Results

Table 1 describes the socio-demographic breakdown
of the study population as of January 2020, the month
before the COVID-19 outbreak in Singapore (N=7569).
The average age of study participants was 63.2 (stand-
ard deviation [SD]=6.4years). There were more female
(53%) than male (47%) participants. 23% graduated from
the primary school level, 41% from secondary, and 36%

yir = Bo + P1Season; + Zk#ﬂnﬂkl[Mtht = k]Season; + Mth; + 4; + X|,y + €iz

(1)

where y; , represents healthcare utilization, healthcare
spending, and health status of individual i in month ¢
Mth, are month dummies. January serves as the reference
month because Singapore’s first COVID-19 case was
confirmed on January 23, 2020. Season, is a dummy vari-
able whose value is “1” if the observed period is between

from tertiary. Out of all respondents, 87% are ethnic Chi-
nese and about 79% are married. On average, study par-
ticipants had 2.91 children (SD=1.13) and 2.6 members
(SD=1.39) in their households.

Figure 2 (Panel A) demonstrates that individuals were
less likely to visit medical doctors during the COVID-19



Ahn et al. BMC Health Services Research (2022) 22:66

Table 1 Sociodemographic distribution of respondents to the
survey before the COVID-19 outbreak in Singapore, January 2020
(N=7569)

Variables Mean (+SD) or N (%)
Age 63.2 (£6.40)
Sex

Male 3561 (47%)

Female 4008 (53%)
Education

Primary 1721 (23%)

Secondary 3143 (41%)

Tertiary 2705 (36%)
Ethnicity

Chinese 6548 (87%)

Non-Chinese 1021 (13%)
Marital status

Married 5962 (79%)

Unmarried 1607 (21%)
Number of children 291 (£1.13)
Number of household members 2.60 (41.39)

Source. Authors’ analysis of data from the Singapore Life Panel Survey January
2020 Wave

Note. SD Standard Deviation

outbreak. The DID estimates show that the share of sur-
vey participants who visited a medical doctor sharply
decreased to around 10 percentage points when the lock-
down was implemented for 2 months in April and May
2020. The estimates are statistically significant at the 5%
level. After lifting the lockdown in early June 2020, the
likelihood of visiting any doctor increased approximately
by 6 percentage points. From July through December
2020, the share of any doctor visit increased to almost
30%, but it was still lower than its pre-pandemic level.
Figure 2 (Panel B) demonstrates that study participants
were less likely to be diagnosed with a chronic condi-
tion during the peak period of the COVID-19 outbreak
(March—May 2020). The share of respondents diag-
nosed with chronic conditions decreased by 2.7 and 2.1
percentage points in April and May 2020 respectively,
which corresponds to a 19% reduction from the January
2020 average. This dip quickly recovered from June 2020
onward when the nationwide lockdown was lifted. As a
result, the share of respondents diagnosed with chronic
conditions recovered to its pre-pandemic level.

Page 4 of 8

Figure 2 (Panel C) demonstrates that study partici-
pants were less likely to spend on medical care during
COVID-19. The medical expenditures decreased by $S$46
in April (a 23% reduction from the January 2020 average),
and it rebounded to the pre-pandemic level in June 2020
onward.

We further examined changes in out-of-pocket health-
care spending by type of medical services such as inpa-
tient care, outpatient care, prescription drugs, other
drugs and medical products, health insurance premium,
and home nursing. Figure 3 shows the estimated decrease
in out-of-pocket healthcare spending by type of medical
services between January 2020 and April 2020. It indi-
cates that reductions in inpatient care and outpatient
care account for 69 and 26%, respectively, of the total out-
of-pocket healthcare spending reduction during the peak
month of the pandemic in Singapore. These estimates are
statistically significant at the 5% level.

Figure 4 displays DID estimates of the effects of
COVID-19 on self-reported health status. It indicates
little evidence that COVID-19 increased the proportion
of respondents who reported having good, very good, or
excellent health status between the 2 years. The estimates
are close to zero and statistically insignificant.

Discussion

Previous studies have mainly documented snapshots of
healthcare utilization [14, 15] and perceived health status
[16] in the midst of the pandemic. To extend the litera-
ture, we provide comprehensive evidence on the changes
in healthcare utilization, healthcare spending, and per-
ceived health status among older Singapore residents
during the COVID-19 pandemic using the individual-
level monthly panel data.

After the outbreak of COVID-19, older Singaporeans
reduced their healthcare utilization by 23% in terms of
total out-of-pocket healthcare spending. During the pan-
demic, there was a similar decrease in healthcare utiliza-
tion in the U.S.: 32-40% in ED radiology volumes [17]
and 49% in acute ischemic stroke patients [18]. Delay-
ing healthcare is associated with longer hospital stays
and poor health outcomes in the future [19]. However,
based on the SLP’s self-reported health status data up to
December 2020, we find no evidence of worsened health
outcomes although healthcare utilization was signifi-
cantly reduced during the peak period of COVID-19 in
April and May 2020.

(See figure on next page.)

Fig. 2 Monthly changes in healthcare utilization, diagnosis of chronic conditions, and out-of-pocket medical spending in Singapore, 2019-2020.
A.The share of respondents seen by a doctor. B. The share of respondents having a chronic condition diagnosed by a doctor. C. Total out-of-pocket
healthcare spending (in S$). Source. Authors'analysis of data from the Singapore Life Panel Survey. Notes. Square dots represent point estimates and
caps indicate 95% confidence intervals using Eq. (1). Standard errors are clustered at the individual level and corrected for heteroskedasticity
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The reduced healthcare utilization can be related to
both less out-of-pocket spending on healthcare services
and fewer diagnoses of chronic conditions. Regarding
out-of-pocket medical spending, few studies tracked
changes in the spending during an epidemic [9, 20],
especially by medical service type. This study found that
reduced healthcare spending during the pandemic was
primarily driven by the decreased inpatient (69%) and
outpatient care spending (26%), which is similar to the
significant reductions in inpatient care (35%) and out-
patient care (24%) observed during the peak of SARS
[21]. Patients’ spending reduction in inpatient care was
expected when many elective surgical procedures were
postponed subsequent to the WHO’s declaration of
COVID-19 as a pandemic [22, 23]. Reduced spending
in outpatient care was expected to occur when patients
and physicians cancelled their non-essential visits due to
the pandemic. In addition, reduced healthcare spending
can be linked to the decreased number of diagnoses of
chronic conditions (e.g., cancer, diabetes, stroke).

From a healthcare provider perspective, reduced out-
of-pocket spending and disrupted healthcare systems
can have considerable financial consequences. When the
Singapore government implemented a nationwide par-
tial lockdown policy from April 7 to June 1, 2020, sev-
eral complaints were reported from healthcare providers
(especially dentists) fearing the loss of their patients and
revenue [24]. In the U.S., hospitals and health systems
reported financial losses amounting to $202.6 billion
from March 1 to June 30 in 2020 [25], and it was esti-
mated that primary care practices would lose US$67,774
in gross revenue per full-time physician in 2020 [26].
Furthermore, the financial consequences are dire when it
is difficult to forecast when patients can return to phy-
sicians’ offices and hospitals (e.g., for non-emergent sur-
gery or regular checkup) without fear of contracting the
virus [27]. In addition, healthcare delivery systems will be
further challenged when patients who delayed care dur-
ing the pandemic ultimately make ED visits [28].

Unlike the Andersen Model we employed in this
study, self-reported health status did not change sig-
nificantly during COVID-19 due to following three
reasons. First, Singaporeans have maintained relatively
good health before and during the pandemic, and have
an efficient national single-payer healthcare system.
Singapore has a long life expectancy at birth (83.8 years
in 2020) as well as a low fatality rate from COVID-19
(0.05%), compared to the world average (2.3%) as of
November 30, 2020 [29]. Second, healthcare utiliza-
tion decreased only during the peak of COVID-19, and
quickly recovered to its pre-COVID-19 level. Finally,
patients may have only reduced nonessential health-
care, which could have negligible health impacts during
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the pandemic. The self-reported health status appeared
to improve in December 2020. One possible explana-
tion is that there was an improvement in subjective
well-being with respect to economic situations dur-
ing the same period as the economy began to rebound
[30]. Since subjective well-being is positively associated
with individuals’ health status, we argue that improved
subjective well-being may translate into better health
status.

We acknowledge limitations of this study. First, we
used self-reported survey data. Thus, the collected
information on healthcare utilization, healthcare
spending, and perceived health status could be subject
to measurement errors. Second, our study is based on
observational data and thus there could be other plau-
sible explanations for changes in healthcare utilization,
healthcare spending, and perceived health status dur-
ing the pandemic. Third, we cannot separate essential
and nonessential care due to the data limitation. It
would be meaningful to investigate whether patients
reduced mainly nonessential care without having nega-
tive health impacts during the pandemic. Finally, we
focused on short-term impacts of COVID-19; thus, fur-
ther studies are warranted to track the long-term health
effect of the pandemic among non-COVID-19 patients.

Conclusion

The current study provides a unique perspective related
to changes in healthcare utilization, healthcare spending,
and perceived health status among older adults during
the COVID-19 pandemic. Our findings have the follow-
ing implications. First, government-imposed restrictions
should be carefully implemented to avoid interrupting
“essential” healthcare services among non-COVID-19
patients. Second, as the pandemic is prolonged, govern-
ments should continue monitoring the long-term health
effects of non-COVID-19 patients, especially those who
have existing health conditions and delayed healthcare
visits. Although we find no evidence of short-term health
impact, it is possible that adverse health consequences
of delayed healthcare visits emerge later. Lastly, patients
should be “activated” to self-care for their chronic condi-
tions, especially older adults with multiple chronic con-
ditions, as their access to healthcare can continue to be
limited until the pandemic is over.

Acknowledgements
None.

Authors’ contributions

S. Ahn wrote the paper and provided critiques to data analysis, S. Kim planned
the study, analyzed the data, and wrote the paper, and K. Koh planned the
study, analyzed the data, and wrote the paper. All authors read and approved
the final version of the manuscript.



Ahn et al. BMC Health Services Research (2022) 22:66

Funding
This research is supported by the Ministry of Education, Singapore under its
Academic Research Fund Tier 3 (MOE2019-T3-1-006), the Ministry of Educa-

tion of the Republic of Korea and the National Research Foundation of Korea
(NRF-2021S1A5A2A03064205) and the IZA Coronavirus Emergency Research

Thrust fund.

Availability of data and materials

The data that support the findings of this study are available from the Centre
for Research on Successful Ageing (ROSA) at Singapore Management Univer-

sity but restrictions apply to the availability of these data, which were used
under license for the current study, and so are not publicly available. Data
are however available from the authors upon reasonable request and with

permission of the ROSA.

Declarations

Ethics approval and consent to participate

Ethics approval is not required because this research uses anonymized sec-
ondary data. As such, the consent form was not needed. All research methods
were performed in accordance with the relevant guidelines and regulations
specified in the Declarations of Helsinki.

Consent for publication
Not applicable.

Competing interests
None.

Author details

'School of Public Health, University of Memphis, Memphis, TN, USA. 2School
of Economics, Singapore Management University, 90 Stamford Road, Singa-
pore 178903, Singapore. *Department of Economics, Korea University, Seoul,
South Korea.

Received: 1 October 2021 Accepted: 20 December 2021
Published online: 14 January 2022

References

1.

2.

Emanuel EJ, Persad G, Upshur R, et al. Fair allocation of scarce medical
resources in the time of Covid-19. N Engl J Med. 2020,382(21):2049-55.
Garcia S, Albaghdadi MS, Meraj PM, et al. Reduction in ST-segment eleva-
tion cardiac catheterization laboratory activations in the United States
during COVID-19 pandemic. J Am Coll Cardiol. 2020;75(22):2871-2.
Happle C, Dopfer C, Scharff AZ, et al. Covid-19 related reduction in paedi-
atric emergency healthcare utilization-a concerning trend 2020.
Richards M, Anderson M, Carter P, Ebert BL, Mossialos E. The impact of the
COVID-19 pandemic on cancer care. Nat Cancer. 2020;1:565-7.

Tapper EB, Asrani SK. COVID-19 pandemic will have a long-lasting impact
on the quality of cirrhosis care. J Hepatol. 2020;73:441-5.

Cohen MA, Tavares J. Who are the most at-risk older adults in the
COVID-19 era? It's not just those in nursing homes. J Aging Soc Policy.
2020;32:380-6.

Jordan RE, Adab P, Cheng K. Covid-19: risk factors for severe disease and
death. Br Med J. 2020;368:m1198.

Armitage R, Nellums LB. COVID-19 and the consequences of isolating the
elderly. Lancet Public Health. 2020;5(5):e256.

Whaley CM, Pera MF, Cantor J, et al. Changes in health services use
among commercially insured US populations during the COVID-19
pandemic. JAMA Netw Open. 2020;3(11):e2024984.

Lim J. Myth or magic: the Singapore healthcare system. Singapore: Select
Press Singapore; 2013.

. Vaithianathan R, Hool B, Hurd MD, Rohwedder S. High-frequency internet

survey of a probability sample of older Singaporeans: the Singapore life
panel®. Singapore Econ Rev. 2018:1842004.

Andersen RM. Revisiting the behavioral model and access to medical
care: does it matter? J Health Soc Behav. 1995;36(1):1-10.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Page 8 of 8

. Miilunpalo S, Vuori |, Oja P, Pasanen M, Urponen H. Self-rated health status

as a health measure: the predictive value of self-reported health status
on the use of physician services and on mortality in the working-age
population. J Clin Epidemiol. 1997,50(5):517-28.

. Oreskovic NM, Kinane TB, Aryee E, Kuhlthau KA, Perrin JM. The unex-

pected risks of COVID-19 on asthma control in children. J Allergy Clin
Immunol Pract. 2020;8:2489-91.

. Thaler M, Khosravi |, Leithner A, Papagelopoulos PJ, Ruggieri P. Impact

of the COVID-19 pandemic on patients suffering from musculoskeletal
tumours. Int Orthop. 2020;44(8):1503-9.

. Vindegaard N, Benros ME. COVID-19 pandemic and mental health conse-

quences: systematic review of the current evidence. Brain Behav Immun.
2020;89:531-42.

. Houshyar R, Tran-Harding K, Glavis-Bloom J, et al. Effect of shelter-in-place

on emergency department radiology volumes during the COVID-19
pandemic. Emerg Radiol. 2020;27(6):781-4.

. Schirmer CM, Ringer AJ, Arthur AS, et al. Delayed presentation of acute

ischemic strokes during the COVID-19 crisis. J Neurolntervent Surg.
2020;12(7):639-42.

. Weissman JS, Stern R, Fielding SL, Epstein AM. Delayed access to

health care: risk factors, reasons, and consequences. Ann Intern Med.
1991;114(4):325-31.

Eisenberg MD, Barry CL, Schilling C, Kennedy-Hendricks A. Financial

risk for COVID-19-like respiratory hospitalizations in consumer-directed
health plans. Am J Prev Med. 2020;59:445-8.

Chang HJ, Huang N, Lee CH, Hsu YJ, Hsieh CJ, Chou YJ. The impact of the
SARS epidemic on the utilization of medical services: SARS and the fear of
SARS. Am J Public Health. 2004,94(4):562-4.

Hussain PM, Kanwal A, Gopikrishna D. Resuming elective operations after
COVID-19 pandemic. Br J Surg. 2020;107:e549.

Sharma D, Agrawal V, Agarwal P. Roadmap for restarting elective surgery
during/after COVID-19 pandemic. Indian J Surg. 2020:1-5.

OhT. Some medical procedures allowed to resume soon, but strict meas-
ures on dental treatments to stay. Today. 2020;2020.

American Hospital Association. Hospitals and health systems face
unprecedented financial pressures due to COVID-19 May 2020 2020.
Basu A. Estimating the infection fatality rate among symptomatic COVID-
19 cases in the United States: study estimates the COVID-19 infection
fatality rate at the US county level. Health Aff. 2020;39(7):1229-36.
Squitieri L, Chung KC. Surviving the Covid-19 pandemic: surge

capacity planning for non-emergent surgery. Plast Reconstr Surg.
2020;146:437-46.

Weinstein E, Ragazzoni L, Burkle F, Allen M, Hogan D, Della CF. Delayed
primary and specialty care-the COVID-19 pandemic second wave. Disas-
ter Med Public Health Prep. 2020:14(3):e19-21.

OECD. OECD Health Statistics 2020. 2020. https://www.oecd.org/health/
health-data.htm. Accessed March 2021.

Cheng TC, Kim S, Koh K. Subjective Well-Being Changes and Adaptation in
the COVID-19 Pandemic: Evidence from Singapore. Working Paper. 2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.oecd.org/health/health-data.htm
https://www.oecd.org/health/health-data.htm

	Associations of the COVID-19 pandemic with older individuals’ healthcare utilization and self-reported health status: a longitudinal analysis from Singapore
	Abstract 
	Background: 
	Objectives: 
	Method: 
	Subjects: 
	Measures: 
	Results: 
	Conclusions: 

	Introduction
	Study data and methods
	Analytic approach

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


